In this paper, we develop a hybrid model based on SCOR and BPMN to model the operational processes of a platform of cross docking. The interest of the developed model is its dynamic capacity to describe the interactions between the logistic processes most faithfully possible, and on the other hand to propose an approach of evaluation of the performance. We called this "tool" "BPMPE" (business process modeling & performance evaluation). We used several constraints to estimate the robustness of the tool.
Introduction


The PCD (platform of cross docking) are an intermediate knot in SC (supply chain). It is positioned between the distant production plants and the suppliers of first rank nearby. The PCD handles, at first, the management of information flows: integration of the demand factories, the consolidation by supplier and placing orders. Secondly, they are responsible for physical flows: reception, treatment, consolidation and shipping of products towards each of his customers. This logistic plan gave birth to a complexity of decision-making bound to the management and to the traffic of products and personalized services. These constraints involve an analysis and an adjustment of the existing SC and to come in terms of operations, process and interactions.
At present, the marigold of the logisticians is to improve the PCD performance, minimize the internal management costs and cover the need for the customers with the slightest cost [1, 2] .
This requires a perfect knowledge of all the processes of the SC and the control of their interactions. What is with difficulty practicable on a real system. By consequence, the necessity of developing the modeling tools is capable to describe faithfully the interactions between the studied processes, to detect the points of fragility in the organization and to propose improvements through identifications of KPIs (key performance indicators) to pilot the studied SC performance.
The objective of this paper is to propose a modeling tool capable at the same time of modeling the interactions, the various points of synchronization between the processes and to identify the adequate performance indicators to pilot the performance of the modeled processes. Therefore, we propose the fusion of SCOR and BPMN in a single more powerful model.
The first part of this paper describes the processes logistics of the studied PCD, the constraints to model so that the processes are to be improved.
The second part, presents a synthesis on the various modeling tools which is the most used in the company.
Whereas the third and the last part exposes the modeling result of the PCD processes, according to 
Description of the PCD Logistic Processes
We distinguish, mainly three actors in this supply chain: suppliers, PCD and customers. The mission of the suppliers is to truck the parts to the PCD.
Considering these activities, the processes "Source" and "Deliver" of the SCOR model will represent the tasks of these suppliers.
The PCD is the platform of cross docking. It has for mission to answer at the request of her customers through grouping and shipping the parts by boat. In case of delay, the air transport can be also used but with a negative impact on the performance indicators of the PCD.
The modeled processes will be the process "source" which corresponds to the process of maritime containers reservation, the process "Make" which corresponds to the grouping and the reconditioning of the parcel to optimize the transported volume and the process "Deliver" which groups the preparation of commands, load and shipping the parts, towards the customers.
Process to Be Improved and Description of the Constrains
According to the description of the PCD logistic processes, in the second paragraph, we noticed a big weakness in the operational processes management:
 No traceability in the physical flow management:
the PCD bases itself essentially on the workforce; an operator can perfectly forget to scan a parcel and to prepare it for expedition.  Be lacking advanced control of flows: the PCD does not intervene in the risk management of her suppliers, while it does not possess a safety stock.
There is a big risk to cause a break in the SC, and a crisis with customers.  Lack of vision: the PCD has no vision on the management system of her customers, or on the monitoring indicators of her suppliers.
 Problem of commands grouping and risks to not send to the customer the required products, BPMN can model the product return. Besides these constraints, a study was led by a group of research of French engineering school of ALBI, on a number of process modeling formalisms, they were able to extract criteria of selection and comparison by basing itself on the contributions and the gaps of every formalism [3] .
(1) Management of sub-processes: a process can be decomposed into sub-process.
(2) Description of activities: an activity must be described in terms of business objectives but this description has to decompose the elementary transformations, which the latter realizes.
(3) Condition of activity execution: possibility to define the conditions of activity execution (costs, deadlines, etc.) according to variables of execution.
(4) Management of events: description of conditions to realize an activity, and to finalize it.
(5) Documentary management: possibility of assigning documents to a business activity.
(6) Risk management: on a process, it is important to be able to identify and qualify the risks attached to every activity.
(7) Management of performance criteria: to implement a follow-up of performance of a process, it is important to connect every activity with performance measurement criteria (costs, deadlines, quality, etc.).
(8) Description of resources: a resource must be able to be typified (system, man, and machine) and described (capacity, reliability, localization).
(9) Integration of views: an integration of the other views of company (informative, organizational, and decision-making, of resources) must be possible or facilitated.
(10) Advanced control of process flow: possibility of including advanced means of control such as a clock to describe a past period.
These criteria are far from being the only ones but present according to the group of research for ALBI, the major criteria to select a formalism of company modeling. Our objective is to find a tool able to model the operational processes of the PCD by taking into account constraints beforehand quoted. We also wish to identify a tool/method able to propose KPIs, to improve the operational performance of the PCD.
Synthesis of the Processes Modelling Tools
There are various models to analyze the functioning of the processes. We present an overview of these main tools [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] .
The Appendix 1 summarizes the modeling criteria that each tool can describe.
Means in SCOR and BPMN in One Model
Given that a simple modeling tool does not meet all the criteria required for a good process description. Several studies have modeled the process by several modeling tools, while Franconetti and Ortiz [21] considered the SCOR as a model reference and BPMN as a modeling tool. According to the comparative table, BPMN and SCOR are complementary because the criteria of performance not processed by BPMN, are possible with SCOR model.
BPMN: Business Process Management Notation
The BPMN 2.0 tool describes the various stages of the process and the interactions between the three entities, suppliers, customers and PCD.
To model the processes studied in this paper, we have to choose a type of BPMN diagram among the four types:
 Orchestration diagram (process private and public process);
In Table 1 , we present some criteria that each type of diagram can fill.
Consequently, the BPMN collaboration diagram is most appropriate in our case.
The objective of the use of BPMN tool in this fusion is to model the interactions between the various entities: the PCD, its customers and suppliers. We model with collaboration diagram.
SCOR: Supply Chain Operation Reference Model
We model the processes of the studied supply chain, based on the levels 1, 2 and 3 of the SCOR model. This model gives a global view onto the inter-organizational functioning by describing all the processes, which interact between the platform, its customers and its suppliers. The level 4 is not actively involved of the model SCOR. It is a question here of coming down at the level of the elementary activities which make up the processes of every entity of the SC. The SCOR model does not propose here a toolbox or performance indicators. In Appendix 2, we find the modeling result, SCOR with BPMN.
The modeling is performed as follows: (1) In each pool the relevant item is modeled according to the SCOR model:
 For the customers we have a pool consists of two processes: Plan and Source;  For the suppliers, the pool is composed of two processes: Plan and Deliver;  For the PCD, the pool is dissected into three processes: Deliver, Plan and Source. This symbol denotes the waiting time delivery of products by the supplier.
Criteria Answered by Means of SCOR and BPMN
Based on the modeling criteria presented in the third paragraph of this paper, we quote below the answered criteria by the fusion of BPMN and SCOR.
(1) Execution condition of activity Modeling with BPMN schematizes us the conditions for execution of a spot, for example the pass from D1.10.4 to D1.10.6.
(2) Risk management The role of the PCD is to send articles required by customers, the risk to not achieve the mission is modeled by BPMN between the D1.11.4 spot and the reception of the invoice. 
KPIs: Key Performance Indicators
In this paper, we are interested in the key indicators of the level 1. The level 1 of the SCOR model leaves a reflection on the analysis of the key processes of management: the processes, which balance the total demand and the offer to develop an action plan which answers best the supply, the production and the delivery [Plan] .
The processes which get the properties and the services to answer the planned or actual request [Source], the processes that transform the product at its final stage [Make] .
The processes which answer the planned or effective demand, including typically the management of the command, the management of the transport and the management of the distribution [Deliver] , and the processes associated to the returns or products returned after reception however some reasons it is. These processes extend in the support clientele post-delivery [Return] .
For the company, it is the relations with the customers who must be favored. Indeed, the results show that it is indicators in connection with a customer satisfaction via an excellence of the delivery that are held in first choice.
The second indicator that catches the operational attention corresponds to the realization of the commands. We can thus assert that the reliability and the reactivity are both dominating elements, looked by the company in question. Table 2 summarizes all the indicators, which we can set up in the PCD according to SCOR [22, 23] .
These indicators are not exhaustive; there are other indicators, which are set up by the operational to challenge the teams in the ranking with the other international logistic networks. As an example, we can quote the occupancy rate of containers, and the cost of air repair charged on the PCD, to respect the program of customer's expedition.
Results
By twining SCOR and BPMN, we could answer all the criteria of modeling required by the case study. Table 3 presents a comparison of the exits results of modeling and criteria answered by SCOR only and by BPMN.
The result is a model answering the management performance criteria unfeasible by BPMN, and the advanced and dynamic management of lows that SCOR cannot do it.
Thus, we defined a method of modeling allowing at the same time to evaluate the performance of the process Table 2 The dashboard of the SCM: Attributes of performance and level metrics 1 for the PCD. and to model the various interactions and synchronization points between two processes. In the modeled example, we defined several synchronization points where an activity is carried out simultaneously or just after the execution of it is corresponding in the other process, for example D1.3 at PCD with reception of acceptance advice at the customer.
Conclusion
The model obtained by fusion of SCOR and BPMN presents the first phase of a study, analysis and optimization of the physical and operational flows of the PCD.
For this model, we have done a study of the flow of the PCD by modeling of the interactions between the three actors: PCD, suppliers, and customers. We also modeled the checkpoints and timing of flows. Furthermore, by adopting the features of SCOR, our study allows us to identify the KPIs able to drive the performance of the PCD. We demonstrated that the fact of coupling SCOR with BPMN gave birth to a more powerful tool. This tool is able to model simultaneously the various constraints beforehand mentioned, and to propose a performance indicator to pilot the global performance of the studied SC (PCD, customer's and suppliers) [H. Aboulaid, 2015] .
In our research perspectives, the goal is to evaluate the performance of PCD and to propose improvements by intelligent control of the platform, by adopting an infotronic technology based on an RFID (radio frequency identification).
